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1
code $D$ code VOA $\Delta I_{D}$ $D$
$\mathrm{A}I_{D}$
VOA 26 Monster
$\mathrm{M}$ modular $.\backslash -.\mathrm{I}\mathrm{o}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{h}\mathrm{i}\mathrm{n}\mathrm{e}$
$[perp]\backslash \mathrm{I}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}\mathrm{e}\mathrm{r}$ $V=\oplus_{n=0}^{\infty}V_{n}$ $g\in \mathrm{M}$ 0 $SL(2, \mathbb{R})$
$\Gamma_{g}$ Thompson
$T(g. \tau)=\sum_{n=0}^{\infty}Tr(g|_{V_{n}})q^{n-1}$
$\Gamma_{g}$- $\wedge[^{=}(\begin{array}{ll}a bc d\end{array})\in\Gamma_{g}$ $T(g. \frac{a\tau+b}{c\tau+d})=T(g, \tau)$ $g=1$
(di.m $V_{r\iota}$ ) $q^{n-1}=j(\tau)-744=q^{-1}+196884q+\cdots,$ $q=e^{2\pi i\tau}$
$n=0$
.$\backslash \mathrm{I}\mathrm{c}\mathrm{I}’\backslash \mathrm{a}.\backslash$’ $\mathrm{T}1_{1\mathrm{O}1}\mathrm{n}\mathrm{p}\mathrm{s}\mathrm{o}\mathrm{n}$ $j(\tau)$
modular Freukel. $\mathrm{L}\mathrm{e}\mathrm{p}\mathrm{o}\backslash \backslash \cdot \mathrm{s}\mathrm{k}.\backslash \cdot\text{ }$
$\wedge\backslash \mathrm{I}\mathrm{e}n\mathrm{r}\mathrm{l}\mathrm{n}\mathrm{a}\mathrm{n}$ t .$\backslash \mathrm{I}_{\mathrm{o}\mathrm{O}11\mathrm{S}}1_{1}\mathrm{i}_{11}\mathrm{e}$ 7J1 $V^{;}=\oplus.\infty V^{\mathrm{J}}n=0n$ Borcherds
([B]) $\wedge\backslash |\mathrm{I}\mathrm{o}\mathrm{o}\mathrm{n}\mathrm{s}1_{1}\mathrm{i}\mathrm{n}\mathrm{e}$ $(\mathrm{V}\mathrm{O}\mathrm{A})l’..\cdot$
([FLM]) $\ddagger^{\gamma}..\cdot$ $.\backslash \mathrm{I}\mathrm{o}\iota \mathrm{l}\mathrm{S}\mathrm{t}\mathrm{e}\mathrm{r}$
1218 2001 83-92
83
$(\ovalbox{\tt\small REJECT} \mathrm{Y}_{\ovalbox{\tt\small REJECT}}1,\omega)$ rank $c$ $\mathrm{V}\mathrm{O}\mathrm{A}_{\backslash }g,h$ $g^{T}\ovalbox{\tt\small REJECT} h^{T}\ovalbox{\tt\small REJECT} 1,$ $T\mathrm{C}\mathbb{Z}$, $V$
$h$- g- $V$- $\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\oplus\ovalbox{\tt\small REJECT}_{0}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}_{\ovalbox{\tt\small REJECT}},$ $\lambda\in \mathrm{C}$
$T$
$W$ $\phi\ovalbox{\tt\small REJECT}$)
$T_{W}(h, \tau)$ $=$ TrW\phi (h)qL0-




VOA modular Zhu $C_{2}$
VOA modular ([Z]) $\mathrm{D}\mathrm{o}\mathrm{n}\mathrm{g}_{\text{ }}\mathrm{L}\mathrm{i}_{\text{ }}\wedge\backslash \mathrm{I}\mathrm{a}\mathrm{s}\mathrm{o}\mathrm{n}$
([DLM])
1. [DLMJ $C(g, h, \tau)=\langle$$T_{1\mathrm{l}}\cdot(h,$ $\tau)|W:h$ - g- $V$ -1Iffl $\rangle$
$(V, \mathrm{Y}, 1,\omega)$ $C_{2}$ $VOA$ $\wedge/=(\begin{array}{ll}a bc d\end{array})\in$
$SL(2, \mathbb{Z})$
$C(g,$ $h,$ $\frac{a\tau+b}{c\tau+d})=C(g^{a}h^{b},g^{c}h^{d}, \tau)$
$g=1_{\text{ }}\gamma=(\begin{array}{ll}0 \mathrm{l}-1 0\end{array})$





NIoonsbine VOA $V\cdot$. lloIomorphic
2. [DLMJ $h\in Aut.(\ddagger^{r:})$ lt- $\iota^{r}.$:- $\mathrm{n}\mathrm{I}-$
( $V^{:}(l\iota)$ [ )
$V^{:}$ $C_{2}$ $h\in \mathrm{M}=A\mathrm{t}\iota t$ (\ddagger ’)
$T(h$ . $-)\tilde{\prime}\underline{1}=\alpha T_{1^{\prime:}(h)}(1, \tau)$ . $\mathrm{n}\in \mathbb{C}$
$\tau\mapsto-\frac{1}{\tau}$ h-
2 ( $\underline{9}$ )
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$V^{\mathfrak{g}}$ Framed VOA
VOA $V$ $\frac{1}{2}$ . $\cdot$ .. , $e^{n}$ $\ddagger^{r}$’
Virasoro $V$ Framed VOA ([DGH])
$V$ Ising $L( \frac{1}{2},0)$ $n$ $L( \frac{1}{2},0)^{\otimes n}$ VOA
$\mathrm{D}\mathrm{o}\mathrm{n}\mathrm{g}_{\text{ }}\sim^{\mathfrak{l}}\backslash \mathrm{I}\mathrm{a}\mathrm{s}\mathrm{o}\mathrm{n}_{\text{ }}$ Zhu $V^{\mathfrak{h}}$ 48
([DMZ]) $L( \frac{1}{2},0)$ 3 I $L( \frac{1}{2}, k),$ $k=0,$ $\frac{1}{2},$ $\frac{1}{16}$ , Framed
VOA $V$ $L( \frac{1}{2},0)^{\otimes n}$ I $V$ $L( \frac{1}{2},0)^{\otimes n}$ Q $L(k_{1}, \cdots, k_{n}.)=$
$L(. \frac{1}{2}, k_{1})\otimes\cdots\otimes L(\frac{1}{2}, k_{n}.),$ $k_{i}.=0,$ $\frac{1}{2},$ $\frac{1}{16}$ ,
$V=.a_{k_{1},\cdots,k_{n}}.L(k_{1}k \dot{.}=0,\frac{\oplus_{1}}{2},\frac{1}{16}, \cdots, k_{n}.)$
$a_{k_{1},\cdots,k_{n}}$. Framed VOA
$L(. \frac{1}{2}, \frac{1}{16})$
$V^{0}=.. \oplus a_{k_{1\prime}\cdots,k_{n}}.L(k_{1}k.=0,\frac{1}{2}, \cdots, k_{n}.)$
$V^{0}$ $V$ VOA $V$ VOA $a_{k_{1},\cdots.k_{1}},=$
$0\sigma r1$ $D=\{(2k_{1}, \cdots.2k_{n}.)|a_{k_{1},\cdots,k_{n}}=1\}\subset \mathbb{Z}_{\acute{2}}^{\iota}$ (binary) code
$V^{0}$ code VOA $\Delta I_{D}$ VOA ( $[.\backslash$Il. $\sim\backslash \mathrm{I}2]$ ) Framed VOA
$V$ ( ) code VOA $V^{0}=\Lambda I_{D}$ ( )
code VOA ( ) $S_{n}$ $g$
$D$ $g$ $\overline{g}(e^{i})=e^{g(i)}$ $\Delta I_{D}$
$\tilde{g}$ ( $[.\backslash$Il]) $g$
$V$ VOA $V$ $\mathrm{k}$. $(\mathrm{V}\mathrm{O}\mathrm{A})V^{8k}$. $g=(12\cdots k)$
Barron:Dong. $.$$\backslash$ lasoll $V$- $(\ddagger \mathrm{I}^{r}, \mathrm{Y}_{\mathfrak{l}\mathrm{I}}\cdot)$ $\ddagger\ddagger$ .
$\}_{-}^{\sim}\mathrm{Y}_{1l}$ . $V^{\otimes k}$ g- $(\mathrm{I}\ddagger^{r}, \mathrm{Y}_{g})$ ([BDM])
SVOA $\ddagger^{r}$ code VOA $\wedge\prime 1I_{D}\subset(L(.\frac{1}{2}.0)\frac{\wedge}{.}.L(_{-}^{\underline{1}}.,.\underline{.\frac{1}{)}}))^{-k}.’\vee$
fralned VOA ( $.\backslash$ Iooushine VOA)
$.\mathrm{r}/$ g-
2code VOA
(binary) code VOA SVOA
1. $.$$\frac{1}{\sim)}\mathbb{Z}$ - \ddagger \acute r=\oplus 2’ \sim t $= \ddagger_{\overline{\mathrm{t})}\vee}.’\cdots 1^{J}\wedge\frac{\prime}{1}$
$\mathrm{Y}(\cdot.\sim)\sim$ : $1’.arrow$ $(\mathrm{E}_{11}\mathrm{d}V)[[z, z^{-1}]]$
$\ddagger j\mapsto$
$1^{\cdot}(v, \approx)=\sum_{n\in \mathbb{Z}}v_{n}\approx-\prime\prime-1(\iota_{r1}.\cdot\in \mathrm{E}_{11(}1\mathrm{I}^{r})$
.
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$V$ $1_{\backslash }\omega$ $(V, \mathrm{Y}, 1, \omega)$ (S $VOA$)
$V_{\mathit{5}}=\oplus_{n\in\frac{}{2}+\mathrm{Z}}\cdot V_{n}$
$u\in V_{\mathit{5}}$ $s=\overline{u}$ :
(V1) $dimV_{n}<\infty$ $n$ $V_{n}=0$
(V2) $u,$ $v\in V$ $n$ $u_{n}v=0$
(V3) $\mathrm{Y}(1.z)=Idv$
(V4) $v\in V$ $\mathrm{Y}(v, z)1\in(\mathrm{E}\mathrm{n}\mathrm{d}V)[[z]]$ $1\mathrm{i}111_{\approxarrow 0}\mathrm{Y}(\iota\cdot.z)1=v$
$(\mathrm{V}5)$ $m,$ $n\in \mathrm{Z}$
$[L(m), L(n.)]=(m-n)L(m+n)+ \frac{m^{3}-m}{12}\delta_{m+n.0^{\mathrm{C}}}$
$\mathrm{Y}(\omega, z)=\sum_{n\in \mathrm{Z}}L(n)z_{\text{ }^{}-n-2}c=rankV\in \mathbb{C}$ $\text{ }$
(V6) $v\in V$ $\mathrm{Y}(L(-1)v,z)=\frac{d}{d_{\sim}},\mathrm{Y}(v.\approx)$
(V7) $L(0)|_{\mathrm{t}_{\acute{n}}}=nId_{V_{n}}$
(V8) $\mathrm{Z}_{2}$-homogeneous $u,$ $v\in V$ [ Jacobi
$z_{0}^{-1} \delta(\frac{z_{1}-z_{2}}{z_{0}})\mathrm{Y}(u, z_{1})\mathrm{Y}(v, z_{2})$
$-(-1)^{\overline{u}\overline{v}-1} \approx_{0}\delta(’\frac{\sim 2-Z1}{-\sim 0},)\mathrm{Y}(v, \approx_{-}.,)\mathrm{Y}(u.\approx_{1})$
$=z_{2}^{-1}\delta(^{\underline{z_{1}-\approx 0}}\approx_{-}.,)Y(\mathrm{Y}(u.\approx_{0})_{U,Z\underline{\cdot)}})$ (1)
$V_{\overline{1}}=0$ $V=V0$ $\ddagger^{f}OA$
SVOA $V$ $\text{ }$ : $\mathrm{Z}_{2^{-}}\mathrm{h}\mathrm{o}1\mathrm{n}\mathrm{o}\mathrm{g}\mathrm{e}\mathrm{n}\mathrm{e}\mathrm{o}\iota\iota \mathrm{s}$ $u.v\in V$
$\mathit{1}\backslash \cdot$
$(z-\iota\iota’)^{N}\mathrm{Y}(u.\approx)1^{=}(\iota’.w)=(-1)^{\overline{u}\overline{v}}(\approx-u’)^{r}\backslash \cdot \mathrm{Y}(v. u.\cdot)\mathrm{Y}(u.\approx)$
(binary) codc VOA (I’ $= \mathrm{I}^{!}\acute{0}\frac{\wedge}{\vee}\mathfrak{j}_{\overline{1}}^{r}.\}’$. $1.$ &$\cdot$ )
SVOA \ddagger \nearrow $k$ $F=\ddagger^{r\S k}$, $\backslash ^{e}\cdot i=1\backslash \neg \mathrm{A}\cdot\iota_{i}.\in F(\iota_{i}.\in\ddagger.)$
$\mathrm{Y}(\otimes_{i=1}^{k}\cdot v_{i}$ . $\approx)$ =\otimes lY(vi.2) $F$
$\text{ }$
$\mathrm{c}\mathrm{o}\mathrm{d}\mathrm{e}\backslash \iota.\mathrm{o}\mathrm{r}\mathrm{d}a=(\alpha_{1}.\cdots, \circ_{\mathrm{A}}\cdot.)\in \mathbb{Z}_{2}^{k}.\cdot$ $\ddagger\text{\’{a}}=1’\overline{a_{\mathrm{I}}}..\backslash ^{\wedge}\cdot\cdot \mathrm{s}\sim\cdot\ddagger\frac{r}{\mathrm{o}\kappa}$.
$F=\ominus_{\alpha\in \mathrm{z}_{-}^{\kappa\ddagger^{r_{\alpha}}}},\cdot$
$V$ $u\in\ddagger^{r_{\alpha}}.\mathrm{t}’,\in \mathfrak{j}_{d}.\cdot$
$(\approx-x)^{\backslash }.l.\mathrm{Y}$( $u$ . ) $\mathrm{Y}(l’,. x)=(-1)^{(\alpha.d\rangle}(\approx-a\cdot)^{\backslash }.\cdot 1’(\iota’.r\cdot)1’(\mathrm{z}\iota$ . $\approx)$ (2)
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$D\subset \mathbb{Z}_{2}^{k}$
. ( )code (-y(\mbox{\boldmath $\alpha$}.\beta $D$ $\langle\pm 1\rangle$
$\hat{D}=\{\pm e^{\alpha}|\alpha\in D\}$ $\nu_{j}=(\dot{\wp}^{-1}10^{k-j}.).j=$
$1,$
$\ldots,$
$k$ [ $e^{\nu_{j}}$ $e^{\nu_{j}}e^{\nu_{j}}=1,$ $e^{\nu}\cdot.e^{\nu_{\mathrm{j}}}=-e^{\nu_{j}}e^{\nu}:(i\neq j)$













3. [$\mathrm{A}I\mathit{2}J(\mathit{1})D$ code $(V_{D}, \mathrm{Y},\hat{1},\hat{\omega})$ $VOA$
(2.) ( $V_{\mathbb{Z}_{2}^{k}}\cdot$ , Y. $\hat{1},\hat{\omega}$ ) S $VOA$
3
[BDM] code VOA
2. ( $V$ Y. 1. $\omega$ ) $Sl’OA$ $g$ $k$ $\ddagger^{\mathit{7}}$’
$\uparrow \mathfrak{s}^{\gamma}$
$\mathrm{Y}^{\mathrm{t}\mathrm{t}}.(\cdot.\approx)$ : I $arrow$ $( \mathrm{E}_{11C}1\ddagger\ddagger^{r})[[\approx\frac{1}{k}..\approx-\frac{1}{k}.]]$
1: $\mapsto$
$1^{\cdot}(v, \approx)=.v_{n}\approx n\in\frac{\sum_{1}}{k}\mathbb{Z}-\prime \mathrm{t}-1(1_{\prime},,’\in \mathrm{E}_{11(}1\ddagger \mathrm{I}^{\cdot})$
$(\ddagger\ddagger’, 1^{\prime \mathrm{t}\mathrm{t}}.)$ .$l \int^{-}$ V-
(W1) $\ddagger\ddagger^{r}=\oplus_{\lambda\in \mathrm{C}}\ddagger\ddagger_{\acute{\lambda}}$ $\mathrm{I}\mathrm{I}_{\lambda}’.=\{n’\in\ddagger\ddagger.|L^{\mathfrak{l}\mathfrak{l}}.(0)\iota\{’=\lambda n’\}_{\text{ }}1^{\cdot}\iota\iota\cdot(_{\star’.\sim}\sim)=$
$\sum_{n\in_{arrow}^{-}}$. $L^{\mathrm{t}\ddagger}.(n)_{\sim}^{\sim}-n-\cdot-,$ .
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(W2) $\lambda\in \mathbb{C}$ $11\ovalbox{\tt\small REJECT}<\otimes$ $n\mathrm{C}$ $\mathbb{Z}$ $\ovalbox{\tt\small REJECT}_{+}$, $\ovalbox{\tt\small REJECT} 0$
(W3) $u\cdot\in V$ $w\in \mathrm{I}V$ $n$ $u_{n}u’=0$
(W4) $\mathrm{Y}^{\mathrm{t}\mathrm{t}}.(1, \sim.)\sim=Id_{1\mathfrak{l}}$.
(W5) $u\in V^{r}=\{v.\in V|gv=e^{-_{7}^{\underline{2}\underline{-r}}}v\}l$ $\mathrm{Y}^{\mathfrak{l}1}.(u$ . $\approx)=\sum_{\iota\in\frac{1}{k}+_{-}^{arrow}},\cdot.\cdot u_{n}\approx-\prime 1-1$
(W6) $\mathrm{Z}_{2^{-}}homogeneo\cdot us$ $u\in V^{r}$ $v\in V$ Jacobi
$\sim.\overline{0}\sim\overline{\delta}1(\frac{\approx 1-\sim\sim 2}{\sim 0},\cdot)\mathrm{Y}^{11}.(u, \approx_{1})\mathrm{Y}^{W}(v, z_{2})$
$.-(-1)_{-0}^{\overline{u}\overline{\iota}_{\sim}-1}. \delta(\frac{z_{2}-\tilde{\sim}1}{-\sim 0},)\mathrm{Y}^{\dagger l}.(v, \approx_{-}.,)\mathrm{Y}^{\mathfrak{l}1}.(u.\sim\sim\downarrow)$
$=z_{2}^{-1} \tilde{\delta}(\frac{z_{1}-z_{0}}{z_{2}})(^{\underline{\sim 1}}\sim..-z_{0)^{-_{l}^{r}}\underline{)}}\sim 2\sim$
.
$\mathrm{Y}^{11}.(1^{f (u.\app ox_{0})\iota’.\approx\cdot).$ (3)
$\mathrm{Y}^{W}$
$\text{ }$ : $\mathrm{Z}_{2^{-}}11\mathrm{o}\mathrm{m}\mathrm{o}\mathrm{g}\mathrm{e}\iota 1\mathrm{C}\mathrm{O}11\mathrm{S}$ $u$ . $v\in\iota^{\gamma}$
$.\mathrm{V}|$
$(\approx-x)^{\backslash }.\cdot \mathrm{Y}^{1\mathfrak{l}}.(1l.\approx)Y^{1\mathrm{I}}.(v.x)=(-1)^{\overline{u}\iota}\backslash (z-x)^{\backslash }.\cdot \mathrm{Y}^{11}.(\iota’..\mathrm{r})1^{\prime \mathfrak{l}\mathfrak{l}}.(u$ . $\sim)\sim$
$(V, \mathrm{Y}, 1.\omega)$ SVOA $\mathrm{A}$ . $\sigma=e^{2\pi iL(0)}$ $\sigma$ $\text{ }\iota_{\overline{0}}^{\gamma}$.
$1_{\text{ }}V_{\overline{1}}$ -1 $l1$ $V$ $\text{ _{}\backslash }^{\underline{9}}$ $(.\mathfrak{l}\ddagger..Y^{\mathfrak{j}1}.)$ $\sigma^{l_{-}}$
$l^{\gamma}$- $(1=0.1)$ $.q=(12\cdots k)$ $\mathrm{I}\mathfrak{l}$ . $-1:[]\sim-\sigma_{1}.//- l+k-1\sim$
$\ddagger_{\mathrm{Z}_{\mathrm{J}}^{k}}’$.-ha $(\mathrm{I}\ddagger..\mathrm{Y}_{g})$ $\sigma_{1}$ 1 $\sigma$
$(\sigma. 1.\cdots. 1)$ $\tilde{g}$ .$q$
$\mathit{1}_{\mathrm{Z}_{\mathit{1}}^{k}}^{r}’.\cdot$
$0\in \mathbb{Z}_{-}^{k}.,\cdot$ . $\iota/_{i}\in V_{T}\dot{.}$
$.\tilde{q}((..\cdot--\backslash .\iota\backslash \cdot.k..\cdot.\cdot. .’ \mathrm{n}i=\downarrow^{1l_{j}})::e^{a})=(8_{i=1}\iota\iota_{g^{-1}(i)})^{-}-\cdot.-\cdot q_{\mathrm{I}}(()$
$\text{ }$
$c\iota\cdot=\nu_{i_{\mathrm{I}}}+\cdots- \mathrm{J}_{1}-\nu_{i_{p}}.i_{1}<\cdots<i_{p}$ ( .$l/1$ $(t”).=\prime^{l/1’\cdots(\mathfrak{l}’}\iota/,\iota_{q(\prime)}$’
$u\in \mathrm{I}\mathrm{j}\cup \mathfrak{j}_{\overline{1}}\prime\prime$
$1,\cdot.\iota-:-,\cdot$
$(_{-\cdot i=}^{- j}.\cdot\cdot: 1).\cdot\backslash -^{i}\neg.$.u\otimes (3jk. $11$ ) $.\overline{\backslash .-\prime}.\backslash (.\dot{\delta}$“.1
$\mathrm{c}\iota^{j}..j=1.\cdots.\mathrm{A}\cdot$ . $\nu_{j}=(\dot{\nu}^{-1}10^{\mathrm{A}\cdot-j})$ $\{\iota\iota^{j}|ll\in$
$\mathrm{t}_{\overline{0}}’.\cup\dagger^{\gamma_{\overline{1}}}.j=1$ . $\cdot\cdot:.\mathrm{A}\cdot$ } $1^{\cdot}-arrow.k-\cdot$. ).$q$
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3. $\Delta_{k}(\sim\sim.)\in(End V)[[Z^{2}\dotplus, \approx^{-}\pi^{1}.]]$
$\Delta_{k}(z)=\exp(_{j\in \mathrm{Z}_{+}}\sum a_{j}z^{-i}k.L(j))k_{\sim}^{-L(0)_{\sim}(_{T}^{1}-1)L(0)}.\cdot$
$a_{j},j\in \mathbb{Z}_{+}$ ,
$\exp(-\sum_{j\in \mathrm{z}_{+}}a_{j}\dot{d}^{+1}\frac{\partial}{\partial x})\cdot x=\frac{1}{k}.(1+x)^{k}-\frac{1}{k}$.
$k^{-L(0)}$ $z^{(\frac{1}{k}-1)L(0)}$.
$u\in V_{\frac{1}{2}n}$
$k^{-L(0)}u=k^{-\frac{1}{2}n}u$ , z( L(0)u $= \approx\frac{(1-k)1\iota}{\underline{\supset}\kappa}..\cdot v$













1. $u\in\ddagger^{\gamma},..j=1$ . $\cdots$ . $k$
$[\hat{L}_{g}(-1).1_{/r}(\iota\iota^{j}$ . $\sim\sim)]=\frac{d}{d_{\vee}\sim}\mathrm{Y}_{g}(u^{j}$ . $\vee)\sim=1_{g}’.((L(-1)\iota\iota)^{i}.$ . $\vee)\sim$
2. $\mathbb{Z}\underline{\cdot)}$-homogencous $1l$ . $1’\in$ t\nearrow $i.j=1$ . $\cdots.\mathrm{A}\cdot$ : $1_{J}^{\cdot}.’(\mathrm{t}\iota^{i}$ . $\sim 1)\sim$
$1_{/\mathrm{f}}’.(\iota^{j}’$ . $\vee\underline{\cdot)}\sim)$ $N$
$(\sim 1-\sim\sim\underline{\cdot)}\sim)^{\backslash }.\cdot 1_{J}’.(\iota\iota^{i}$. $\sim 1)\sim 1_{/t}.\cdot(‘.j.\sim)\vee\underline{\cdot)}=(-1)^{\overline{\prime p}\overline{v}}(_{\sim 1\sim}^{\sim\sim}-\underline{\cdot)})^{\backslash }.\cdot 1_{/l}^{\cdot}(\mathrm{t}^{j}..\sim\underline{\cdot)})\sim 1_{g}’.(\iota\iota^{i}$. $\sim\downarrow)\sim$ (4)
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$\mathrm{L}$ V- $(\ovalbox{\tt\small REJECT} 1\ovalbox{\tt\small REJECT})$ \otimes , i $Y\ovalbox{\tt\small REJECT}\otimes$}$\ovalbox{\tt\small REJECT}_{1}Y$ $O$)
2
cocycle $\ovalbox{\tt\small REJECT}-$ ) ( cocycle
$\langle \mathrm{Y}_{g}(u_{:}^{i}z_{1})|u\in V_{0}\cup V_{1\prime}i=1, \cdots, k.\rangle$ . 2 Z.-,-
(End $W$) $[[z2I^{11}., z^{-}\overline{2}\tau.]]$
$\mathbb{Z}_{2}$- $(\mathbb{Z}_{2k}.- \mathrm{t}\backslash \cdot \mathrm{i}\mathrm{s}\mathrm{t}\mathrm{e}\mathrm{d})$ local $\mathrm{s}.\backslash \cdot \mathrm{s}\mathrm{t}\mathrm{e}\mathrm{l}\mathfrak{U}$ $\mathrm{A}\mathrm{a}$ $\text{ }$
[L] $A=A\text{ }\oplus A_{\overline{1}}$ local $\mathrm{s}\}’\mathrm{S}\mathrm{t}\mathrm{e}\ln$ $\text{ }a(\approx)\in A$
$\rho a(z)=1\mathrm{i}\mathrm{n}1k_{arrow\epsilon_{2k}^{-j}z}\star$.$a(\approx)z$. $\rho$ $\rho^{2k}=1$
$A$ $A$
Y4
4. \rho a(z)=e- a(\approx ) $\mathbb{Z}_{2}$ -homogeneous $a(\approx),$ $b(\approx)\in A$ (
$\sum_{n\in \mathrm{Z}}(a(z)_{n}b(\approx))\approx 0\sim.1=-n-1{\rm Res}_{\sim}(^{\underline{\approx_{1}-\approx 0}}\approx)$ .$\cdot$ $X$ (5)
$n$ - $a(\approx)_{n}b(\approx)$ . $n\in \mathbb{Z}$ .
$X= \approx_{0}-1\delta(\frac{\approx_{1}-\approx}{\sim 0},)a(\approx_{1})b(z)-(-1)^{st}z_{0}^{-1}\tilde{\delta}(\frac{\approx-\approx\iota}{-\approx 0})b(\approx)a(\approx_{1})$.
(5) $\}_{4}’$. $(a(\approx).\approx_{0})b(\approx)$ $\text{ }$
4. [$LJ$ (A. $\mathrm{Y}_{A}.I(\approx 0)=Id_{\mathfrak{l}\mathfrak{l}}\cdot.D=\frac{d}{d\approx_{0}}$ ) $1_{1\mathrm{I}}’\cdot(a(\approx)$ . $\sim 0)\sim=$
$a(\approx_{0})$ $(\mathrm{I}\ddagger^{\dot{d}}, \mathrm{Y}_{\mathrm{I}1}\cdot)$ $\rho-$
SVOA local system
5. [$LJV$ S $VOA$ $h$ $T$ $V$
h- \ddagger .\acute fJl . -f $V$ $\mathbb{Z}_{T^{-fn’i\mathrm{v}t\mathrm{r}dlo\mathrm{r}/l\backslash }!/\cdot\backslash }..‘\backslash \cdot$.fe.m
5. $f$ : $\ddagger_{u}’.\eta.k-,\cdotarrow.4$
$f$ : $\ddagger.\cdot-dd.\iota,-\cdot$ $arrow$ $A$




$f$ $v\in V_{\mathrm{Z}_{2}^{k}}$. $\mathrm{Y}_{g}(v, \approx)=f(v)$






SVOA $\mathrm{J}I=L(.\frac{1}{2}.0)\ominus L(\frac{1}{2}, \frac{1}{2})$ \Delta E $\wedge\eta I$
$L( \underline{.\frac{1}{\supset}}. \frac{1}{16})$ $\sigma-$
7. $(.\ddagger I, \mathrm{Y}_{g})$ $\sigma_{1}^{k-1}.g-$ $\mathrm{A}^{J}I_{\mathrm{Z}_{2}^{k}}$.- $(L(_{\sim}^{\underline{1}}.,. \frac{1}{16}), \mathrm{Y}_{g})$ $\sigma_{1}^{k}.g-$
\Delta i-
$D$ $g$- $\mathrm{c}\mathrm{o}\epsilon \mathrm{l}\mathrm{e}$ $\sigma_{1}$ $\tilde{g}$ $\lambda I_{D}\subset \mathrm{J}I_{\mathbb{Z}_{-}^{k}}.,\cdot$ code
VOA $\Lambda I_{D}$ $u\in\Lambda I_{D}$ -C $\mathrm{Y}_{g}(u$ . $\approx)L(\frac{1}{2}.l\iota)\subseteq$
$L(. \frac{1}{2}. h),$ $h=0,$ $\frac{1}{2}:\frac{1}{16}$ $\mathrm{Y}_{g}$ $\Lambda I_{D}$.
8. $(L(. \frac{1}{2},0).\mathrm{Y}_{g})$ $(L(. \frac{1}{2}.\underline{.\frac{1}{)}}).\mathrm{Y}_{g})$ $\sigma_{1}^{k-1}.g-$ \Delta ID-
$(L( \frac{1}{2}, \frac{1}{16}),$ $\mathrm{Y}_{g})$ $\sigma_{1}^{k}.g-$ \Delta ID-
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